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Claims 

1. A method of reducing systematic errors in grating writing in an optical 
waveguide, the method comprising the steps of: 

a) numericiiUy designing a theoretical tost grating structure for desired spectral 
5 characteristics, 

b) writing a test grating structure experimentally and according to the theoretical test 
grating structure design, 

c) mea^suring the actual .specu'al chai'acierisiics of the test grating structure, 

d) iccoai»lrucUii>» an actual dciijL^n uf Lht tesi grating structure from the actual spectral 
10 tharactcristics, and 

e) writing a compensated grating structure L3sing a compensated design based on a 
comparison of the initial numerical design with the actual design of the test grating. 

2. A meihod as claimed in claim 1, wherein the step of reconstructing the actual 
design compriy;ei^ solving an inverse scattering problem based on the measured actual spectral 

15 characteristics- 

3. A merhor! clp^imftd in r.lj^im 7, wherein the soivmg of the mverse scattering 
problem comprises utilising a layer-peeling algorithm. 

4. A method as claimed in claim 1, wherein the compensated seating structure is 
bcticd uu a dilTercnL theoretical grating structure than the iheoreiical test grating structure. 

20 5. A method as cleumcd in claijn 1, whciciu the cuiupiuibun of the actual with the 

initial numerical design comprises subtractmg deviationii of the actual from the nujueiical 
design from the numerical design to form the compensated design. 

6. A method as claimed in claim 5, wherein the deviations ore filtered from high 
frequency components. 

25 7. A method as claimed m rhiim 1, wherein the comparison of the actual with the 

initial numerical design cnmpn«sft<; Tnnltiplying the theoretical te^it grating function with a ratio 
of Che theoretical test grating function and the actual trsi grnting function. 
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8. A mclhod as claimed in claim L wherein the step of measuring the actual 
spticLral charcicLensLiLs cuniprises measurin;^ the aLHual speciriil characLerisiics of tht itrsl ^raiinj^i 
from boch end.s thereof. 

9- A method as claimed in claim 8, wherein the .step of reconstructing the actual 
5 design comprises utilising different weighting factors for the different end reconstructions of the 
tost grating to form the reconstructed actual design. 

10. A method as claimed in claim 8, wherein the step of reconstructing the actual 
design comprises substantially a half-sum of different end reconstructions of the test gratmg. 

1 1 A method as claimed in claim i, wherein steps c) to e) are repeated, wherein the 
iO cnmpensated design structure takes on the role of the test gratmg structure. 

12. A method as claimed in claim IK wherein the steps c) to e) are repeated until a 
dcbircd aucurauy is acliicvcd or no further impruvemeni in the accuracy is found. 

13- A method a^ claimed in claim 1, wherein the steps of writing the test grating and 
the compensated grating comprise utilising an interferometer for inducing refractive index 
1 5 changes in the waveguide to form the test and the compensated grating structures. 

H. A method as claimed in claim 1, wherein the waveguide ir. m the form of an 
optical fibre or a planar waveguide. 

1 *i A method ot writing a grating structure in an optical waveguide, the method 
comprising the step of utilising compensation information gained from conducting the steps of : 

20 a) numerically designing a theoretical grating test structure for desired 

spectral characteristics, 

b) writing a tc.st ^laiiug i^Uucluic cApcriuiciitally and accurdin^ Lu the 
theoretical test ^idiin^ ^t^uctulc dcsi>;u, 

c) measuring the actual spectral characteristics of the test grating 

25 structure, 

d) reconstructing an actual design of the test grating structure from the 
actual spectral characteristics. 
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16- A meihod Lii cJ aimed in claim 1^, wherein the compensation information is 
provided in The form of scored compensaiion data previously obiained for a particular grating 
writing arrangement. 

17. An arrangement for grating writing in an optical waveguide, the arrangement 
5 comprising a processing means airai^^icd, in use, lo control the wiitin^ of a grating structuic 

based on a theoretical grating design and compensation data obtained for the arremgement to 
compensate for systematic errors. 

18. An arrangement a£ claimed in claim 17, wherein the compensation data is of a 
type obtained from conducting the steps of: 

1(1 r\) ni\mf^.nr.'A\[y designing theoretic^U grating test stmcture for desired 

spectral characteristics. 


bj writing a test grating structure experimentally and according lo the 


theoretical test grating structure design. 


c) measuring the actual spectral characteristics of the test grating 
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structure. 


d) reconstructing an actual design of the test grating structure from the 


actual spectral characteristics. 
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19. A waveguide structure incorporating a grating written utilising a method or 
arrangement as claimed m claim 1. 


20. A waveguide structure incorporating a grating written utilising a method or 
arrangement as claimed in claim 17. 


